Characterization of wild type and mutant chicken gizzard alpha calponin expressed in E. coli.
Calponin is a thin filament-associated protein that is implicated in the regulation and maintenance of smooth muscle contraction. Molecular cloning of chicken gizzard calponin indicated the presence of two isoforms, alpha and beta, the expression of the alpha-isoform being uniformly more abundant in various smooth muscle tissues [Takahashi, K. & Nadal-Ginard, B. (1991) J. Biol. Chem. 266, 13284-13288]. For the long-range goal of understanding of the structure and function of calponin, we have started bacterial expression and site-directed mutagenesis of alpha calponin. The amino acid composition and N-terminal sequence of the recombinant alpha calponin were found to be identical to those deduced from its nucleotide sequence. Recombinant alpha calponin is capable of binding to calmodulin, troponin C, tropomyosin, and actin, and of inhibiting skeletal muscle acto-subfragment-1 ATPase activity. A mutant alpha calponin with a replacement in the putative inhibitory region (residues 146-171) has impaired ability to inhibit the acto-subfragment-1 ATPase activity, suggesting that this region of calponin may be involved in the modulation of the actin-myosin interactions.